With increased wastewater discharge containing nitrogen and phosphorus to rivers and lakes, HCBs have become more frequent worldwide. This has led to the destruction of the natural ecological system and production of cyanobacterial toxins such as MCs. MCs produced by Microcystis, Anabaena and Nostoc are the most dangerous toxins to humans 19, 20 . MCs are monocyclic heptapeptides with Adda
sp. 27 , Arthrobacter spp 28 ., Brevibacterium sp. 28 , and Rhodococcus sp. Initial MC-RR of 42.3 mg/L was completely biodegraded by USTB-05 within 36 h, and its cell-free extract (CE) within 10 h. Presently, this is the highest reported biodegradation rate of MC-RR 13 .
To identify the biodegradation pathway of MCs by Sphingomonas sp., three enzymes were found involved in sequentially biodegrading MC-LR 14, 15 . The initial site of hydrolytic cleavage of MC-LR by microcystinase is at the Adda-Arg peptide bond, and linear MC-LR produced as a first product. The first enzyme, microcystinase, appears to be the most important because it opens the highly stable cyclic peptide, leading to a 160-fold reduction in the activity of parent MC-LR. The second enzyme of serine protease is responsible for the conversion of linearized MC-LR to tetrapeptide NH 2 -Adda-Glu (iso)-Mdha-Ala-OH. Previous studies have revealed that Adda-Arg bond of MC-LR is easily attacked by enzymatic degradation with many bacteria [14] [15] [16] . However, the first biodegradation This study is very important in understanding the pathway and mechanism of the biodegradation of MCs. Presently, the cloning and expression of second and third genes for biodegrading MCs are being studied.
METHODS SUMMARY
The upstream and downstream primers were designed and synthesized before 
